Transplantation of IL-10-transfected endothelial progenitor cells improves retinal vascular repair via suppressing inflammation in diabetic rats.
We aimed to evaluate the effect of IL-10 gene transfection on endothelial progenitor cells (EPCs) under inflammatory conditions, and explore the therapeutic potential of IL-10-transfected EPC transplantation on nonproliferative diabetic retinopathy (NPDR). Lentivirus vectors encoding IL-10 were constructed and introduced into EPCs isolated from rat bone marrow. After exposure to recombinant rat TNF-α, abilities of nontransfected EPCs (non-EPCs) and EPCs transfected with normal control lentivirus (EPCs-GFP) or IL-10 expressing lentivirus (EPCs-IL-10-GFP) were assessed, including migration, adhesion, and tube formation. IL-10 production by EPCs-IL-10-GFP was determined by ELISA. Following 12 weeks after establishment of diabetes, diabetic rats were randomly injected with non-EPCs, EPCs-GFP, or EPCs-IL-10-GFP via tail vein. Expression of inflammatory factors and factors associated with nuclear factor-kappa B (NF-kB) signal pathway, retinal histological analysis, and retinal vascular permeability were assessed 2 weeks after transplantation. The detrimental effects of TNF-ɑ on the abilities of EPCs were significantly attenuated in EPCs-IL-10-GFP compared with non-EPCs and EPCs-GFP. The concentration of IL-10 in the EPCs-IL-10-GFP group was significantly higher than the non-EPCs and EPCs-GFP groups. Additionally, transplantation of EPCs-IL-10-GFP significantly inhibited inflammatory factors expression and activation of NF-kB signal pathway, improved retinal histological changes, and attenuated retinal vascular permeability. In conclusion, transplantation of IL-10-transfected EPCs significantly improved EPCs-mediated retinal vascular repair and subsequently suppressed NPDR progression. This was associated with inflammation suppression, at least partly via inhibiting the NF-kB signal pathway. Transplantation of IL-10-transfected EPCs may be a new strategy for treatment of NPDR.